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penſation; but your Committee conceive, that w 
ctly made out, it wilt 
recommend the party to the conſideration of the Leg 
and inſure a liberal and indul gent reception of any other 
plea which may have to their favour. It is a fact, that in 
ais inſtance, the terms of the act ſubſiſting When 
Mudge engaged in this undertaking, and applied by the 
e of trial were by the Aſtronomer Royal in the caſe 
i | n oct ſo. far as the. trial 
theſe watches, in the farther trials aired by that act, may 
be judged of by trials nearly ſimilar, in voyages to Newfound- 
land, there is nothing to prevent the belief that he would 
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finally have been in a ſituation to claim, as a matter of right, 


the whole of the reward granted by that act, being double 


the reward granted by the act at this time ſubſiſting. The 


preſent act does indeed impoſe conditions ſo difficult, and 
ſo impoſſible to be ſurmounted, if enforced: to the full extent 


of which they are capable, that it is. to be feared that few 
artiſts will engage in an undertaking ſo diſcouraging and pre- 


carious, or quit the certain gains of their profeſſion, for the 
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ſet forth; 


ntion-of which he is the author, 
oyement in the art of conſtruct- 
Houſe might well wiſh to 

as: to reward the perſon by 
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Tar Appendix referred to in the foregoing Report is not 


printed here on account of its length, but ſuch extracts will 
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be hercafter given from it as ſhall appear neceſſary. 
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Dunixe the ſittings of the Select Committee, Dr. Maſ- 
kelyne, aided by Sir Joſeph Banks, Dr. Hutton, Mr. Wales, 
Mr. Arnold, and ſeveral other gentlemen, regularly attended 


* 


6 little acquainted with the various 


* 


« might affect watches with irregularity, (cauſes fortuitous 
« and vague in their nature, and not defined as to their 
« quantities and modes of operation) to be able to make any 


« computation, either of the errors they might produce, or 


te of the returns of them, or even to gueſs at tem: and then 
adde that a knowledge of this ki would, he feared, 
A. for ever clude the reſearches, as . well the philoſopher, .as 

« the watch maker. Vet on the following queſtion being 
put to him by Mr. Windham, with a view to ſhew the fallacy 


of an opinion, which the Doctor then appeared anxious to 


eſtabliſh ; that becauſe two or three of Mr. Arnold's watches 
(and thoſe too, as is juſtly obſerved in the report of the Com- 
mittee, two or three out of a thouſand) had gone with ex- 
traordinary accuracy, it was to be expected that all other 
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rature as my father's (a 4aſpicion anfing | from 


* eee to much of boy, um non 1 N 


„ Qu. 5 accounts publiſhed of the going 
« « of Me. Arnold's two watches, N** 36 and 68, i is any 
« publiſhed of the ſtate of the thermometer? 


z 


« Anſ. No.” . beg! 

Qu. Do you Know any reafun for omitting it? 
Ani. No.” = 1 842 5 
Six days after, Mr. Gilpin was examined, who was the 
Doctor's aſſiſtant at the time Mr. Arnold's watch was tried 
at the Obſervatory, and on being aſked where it was kept, 
he anſwered, © Many times in my pocket, and at night hung 
« up in the aan room in the Obſervatory.” 5 
6 
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poll two aeg muſt Follow: Ather t at 
; unaccountably inattentive to his 
ing two ſuch watches under the 
act of longitude, and thereby entitling himſelf to the reward | 
offered by it; or that he is convinced the act itſelf is an ignis 

fatuus, deluſively tempting artiſts to endeavour to arrive at a 
degree of excellence, which, when attained, would not pro- 
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wa 


cure them the reward held out!. i 
A further circumſtance in the Doctor's conduct before the 
Committee, deſerving of notice, was his bringing forward the 
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T This watch, during the trial in queſtion, went ſo much within the limits of 
the act, that at the end of upwards of 16 months, the error appeared not to 
exceed 3. 29"; and yet Doctor Maſkelyne declared before the Committee, that 

Mr. Arnold had never been a candidate for the reward held out by the act. 
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ough th ery * ee e its contain 
ing an invent yon of my father, firſt carried into effect in che : 
h made Arbin for het majeſty, of whic] ſo much is faid (. 
2quent letters, thi communication: of which in- . 
vention Mr. E a. model my father 
ii Gow! Count Brubl, tos Mm purpoſe of ſhewing to 
r. Emery, in order that he might imitate it in the watch 
in queſtion; Which he was then making for the Count. But 
whatever was its merit, is is a fact now very well-known, that 
this watch, as well as all others of the ſame kind, made in 
Mr. Emery's name, was executed for him by Mr. Pendleton; 
and Mr. Pendleton candidly acknowledges, that their accuracy 
is owing to the PS. invented by * wy, 3 

thay all contain. £1 ; 

It may not be 1 improper, ale, to notice a diſcuſſion, that 
tool place before the Committee, reſpecting a variety of 
errors, which Mr. Graham ſhewed were contained in the 
table N* 16 of the Doctor's anſwer to my narrative, and the 

manner in which the Doctor afterwards accounted for their 
ö having happened. In this table, which exhibits the going of 
the watches in 41 periods of ſix weeks each, according to 


from the preceding fix weeks, fifteen of the reſults, as to the 
going of Green, are erroneouſly computed. In eleven, the 
ſum of whoſe actual errors is only ten minutes and four ſe- 
conds, the errors, according to Doctor Maſkelyne, when 
added together, amount to twenty-three minutes forty-eight 


two rates, one taken from the preceding week, and the other © 


«which was depoſited with the Board of ** 1 
% down 3“, 33", 39, inſtead of 4. 33“, 39, for the ſum of the 
ily n 26, 1790. This 


« minute being multiplied by fix, produced an error of fix 
< minutes in one inftance. The other errors are to be attri 
* bated to the haſte with wn I was obliged 
% my anſwer to Mr. 
*in time for the taking up of Mr. Mudge's buſineſs in the 
« Houſe of Commons laſt year. 

I will alſo beg leave to ſtate the following q 
anſwers from that part of Dr. Maſkelyne's te 
relates to the obtaining a new rate, accompanied with ſome 
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s As Mr. Wales in the preface to his W has put à caſe 
whatever credit it may do to his invention, is, in my opinion, an impeachment 
either of his judgment or bis candour, tending to prove the truth of the evidence 
given by; Doctor "Millkelyite 1 in Wow 3 and I ſhall here ifter, when I come 
face, particularly remark upon the cafe 
Was by him; 1 will 5 only clic Jam convi 
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hats d eyery intelligent 
navigator, to whom the uſe of time-keepers Is familiar, will by his own practice 


be able to contradict this ſtrange anſwer of Doctor Maſkelyne, which is as ill 
contrived as uncandid, and little credit either ſor information' or in- 


im 


months at 2 time, 


08 


meridian, | 
Should it c a ee j 
be co reed, 3 - even 1 in the longeſt 


| exceeding two months, there can in no ab be the ſmalleſt 
reaſon, why a rate taken from a month, after the manner of 
Doctor Maſkel ould be the fixed rate to be uſed in 
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by Knee 
oh before the Committee of the Houſe of Commons, have aſſerted 
e e determined repeatedly, and at ſhort XN 
i have infinuated, that the conduct fr mmittee'of the Houſe 
diſcredit ; when it was actually one of the expreſs objects 
of the Committee to inquire whether a new rate might not from time to time 


. be obtained in the progreſs of a voyage; or in other words, whether the rate of 
. a time · Keeper might not be determined repeatedly and at ſhort intervals, inſtedd 


obliged to uſe a ſettled rate obtain the voyage com- 
| mented, through the whole duration of it, whatever that might be, accor 
| . tothe principle contended for by Doctor Maſkelyne? ; | | 
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e month of t the trial, "is have ſailed from 
the following places, namely, the Cape of Good 
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tany Oe ang hs: apy s again to 5 Cape, and 
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| ſhe ve been annie #7 ſacceſſive = 


and had =; a month at each place, during 
a new rate had been obtai ecting the time- 
keeper: : the following would e errors on the deter- 
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on of the longitude of * place i in ſucceſſion, 
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the ſix un in which this error is ſtated to have happened, it would have 
amounted only to 7. 22", inſtead of 36. 26". 
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* In a Jetter written by Dr. Zach to Sir Jofeph Banks, dated 28th April, 5 
1 | | 1786, Dr. Zach ſtates wn method uſed at the Royal Obſervatory by Dr. 
_— Maſkelyne, to be a method diſapproved by every body acquainted with the 
—_—_ | ſubject; and tells Sir Joſeph, he will render a very important ſervice to nau- 

| _ tical, geographical, and aſtronomical ſcience in general, and in particular to 
his own nation, which had already fo generoufly promoted the matter, by 
LE I bringing the Aſtronomer Royal to lay before the Board of Longitude the bare 

regiſters of the daily rates of time-keepers committed to his examination, and 
ſaving him the trouble of conſtructing tables, which would ſhew the beſt pen- 
dulum clock art has hitherto conſtructed but a very indifferent machine. See 
= | Appendix to Dr. Maſkelyne's anſwer to my narrative, p. 19. | : 
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by no means, which 
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ve on ſhore means of correct- 
on for it, Which at ſea 
value is of ſuch means, or 
be judged from this, that 
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ing that reſult, 1 


uent the uſe of 
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reader will ſee; that the altbcatibuia of the rate of this time-keeper muſt 
haye been very gradual, when I inform him, that there are but twenty days 
during the whole trial, which laſted four hundred and fifty, that the daily error 
amounted to more than one ſecond; two of which only exceeded two ſeconds ; 
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and not one amounted to three ſeconds; and that the mean daily error upon the 
whole trial was leſs than a third of a ſecond. _ wy e ee gy 


ed will have ſomething of the new rate, 
eferable to the old rate, which has none of it. 
I cannot but think; therefore, that the D ers 
part are full of obſcurity and evaſion, and: betray an 
evident diſpoſition to elyde a concluſion, which he did not 
wiſh to fee eſtabliſhed, and was content to get rid of, at the 
expence of a train of anſwers which, if they do not impeac 
his candour, muſt indicate, on the ſubje ect in queſtion, a great 
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want of clearneſs of conception. HOES OSS "+ BHI 
And when afterwards the Doctor ſays, we ot tell 


whether the rate found from the voyage will be uſeful or 
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principle of che! invention, in 
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_ this deſcription, the higheſt praiſe is beſlowed upon the invention, Dr. Hutton, 
who attended the Select Committee as one of Dr. Maſkelyne's friends, to 


: gain to inſert the whole of the Count's 
,in \ his phi al dic unde the head Eſcapement, where, 
h, it conſlitutes conſiderably | more than half of the whole ar- - 


Mr. Cavallo, likewiſe, in a deſcri ption , of the eſcapement, - which accom- 
panied a drawing he had made of it, and | was uſed in explaining the principles 
of the time-keepers to the gentlemen | who compoſed the Sub-Committee, 
concludes as follows: * The advantages reſulting from this excellent mechaniſm 


are evident to perſons intelligent i in this buſineſs, but they a are too numerous to be Bere 
particularly deſeribed. AT C : 


L N 


Mr. Atwood, alſo, who was one of the Sub Committee, has, in a paper 
preſented by him, ſince the buſineſs was before the Houſe of Commons, to 
the Royal Society, demonſtrated by a mathematical inveſtigation, the advan- 
tages reſulting from the principles of the invention. - 
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« I $HOULD JUDGE FROM THOSE THAT | 


| proper to notice, th + 
. courſe of the remar | 5 


I. mall have no 
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OTOL I It is remarkable, that the Doctor i in his anſwer to my narrative, p. Tor, — | 
. expreſſes himſelf as follows.—*'Both the watches muſt be judged by that which | 
went the worſt, becauſe the commiſſioners could not declare that the methad _ 
e aſforded by the time-keeper was more exact than what wa. indicated by that 
6 watch which erred the moſt.” Now, ſurely, the commiſſioners might with | 
| we juſtice have declared, that the degree of exactneſs indicated by the method 
| was ſhewn by the one of two watches that went the beſt, than Dr. Maſkelyne | 
could judge of the degree of reliance to be placed on an hitherto untried watch, | 
In a future trial, by the ſuperior going of two or three out of a thouſand of | 
the ſame conſtryCion, without taking into his conſideration in what manner 
| the reſt had gone, which it was his object to perſuade the Committee might 
| be done in the caſe of Mr. Arnold's watches, and to expoſe the fallacy of which, 
Mr.. Windham aſked him the queſtion which he anſwered in the above ex- 
| traordinary manner, ESL 
on > I 
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tilitx — —* That an aſſertion ſo prepoſterous. ©. Such 
phraſeology, I 'belicve, will be ſeldom found in ai ſerious ap- 
peal to the 3233 60 either to attach reſpectability to the 
on uſing 1 it, or credit to cho enufe in ee Wee>> 
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In ſpeaking | wy) f the evidenes given by to preſident of the 
Royal Bocity, it will not, I hope, be thought improper to 
remark, that however diſtinguiſhed by his purſuits in one 
branch of kno wledge, (botany), or by attainments of any 
other kind, he is not ſuppoſed to have cultivated thoſe pecu · 
bite v ftudics Which thould- 3 the er cara chat cx his 
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were either raps of bade f Keil in ee or me- 
chanics, or ſuch general mathematical knowledge, as makes 
the tranſition eaſy to any ſub ect dependent on mathematical 
principles. - But with none of theſe, as far as I have under- 
ſtood, is the preſident in the ſmalleſt degree converſant. I 
muſt therefore be excuſed if I cannot allow to his teſtimony 
any weight upon this occaſion, except ſo far as he may be 
fuppoſed to ſpeak the opinion of others. | As the evidence 
given by the preſident i is but ſhort, I ſhall here up . the 
reader the whole of it. "id A 

Qu. Sir Joſeph Banks, Bart. a you not deputed by 
<« the Board of am, mg to en at . s petition 
© in parliament? 5 

Anſ. I am.“ 
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a ad this I harm Rs rn 1 ; Som converſations 
my of, their members iy ö A ps opinion that the 
te, majority, if not the whole of t rd, will conſider a 
« reward given by the Houſe of in di 
«ſition to their opinion, as a cenſure upon 
the execution of the. truſt devolved on them 

“ ment, and that they had far rather the Houſe of Com- 
* mons would make an inquiry into management of 
, public money if they ſuſpe& them to 3 done wrong, 

than to thus caſt an oblique reflection upon by 

Qu. Did the aſtronomer royal, when he gave i in ep re- 
« port to the Board upon the going of Mr. Mudge's time- 
« keepers: on their late trial, explain to them at the ſame 
« time the grounds and principles of the calculation which 
* he uſed, to ſhew whether they had gone within the limits 
« preſcribed by the act of parliament ?: 
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Anſ. © He explained to them the rate he made uſe of, and 
« his mode of applying it. I apprehend the commiſſioners 
«| were well competent to judge of the remainder. 
Qu. © Did the Board thereupon determine that the time- 
« 'keepers'/had not gone within the limits of the act, and that 
« they were not. authoriſed to order further trials of them?“ 

Anſ. They did; and, to the beſt of my knowledge, una- 
«© nimouſly.” | . 5 
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vention might become regularly an article of 
ing however in. this attempt, I offered to lend. 
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it in addition to their wages; and they, on their 

themſelves diligently and faithfully to promote the manufac- 

tory for the term of fourteen years, provided I ſhould ſo lon 8 
y them according to the above ſtipulations. By this a 

ment, however, I did not exclude myſelf 


any other perſons at the ſame time. Aſter a few months, 
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found that the impediments in the way of ſucceſs were much 
an had been eſtimated, and that inſtead of a dozen 
time-keepers, not half that number would be made in a year. 
Accordingly, in November 1794, on the death of my father, 
when the manufactory had been proſecuted about ten months, 
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to give it up, 
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tome protection, I could 
tinuance of the income of 
I 200 per annum, which he had enjoyed as watchmaker to 
| This determination I: communicated | 
his Excellency 


ion wi me to e 


would, if it Mentale, bs of great 6 poli — Shortly 
after I received a letter from: -Bruhl, informing me, 
that in compliance with my requeſt, he had applied to Mr. 


Windham to. uſe his offices, and that he had received 

an an ſwer, i in which Mr. Windham acquainted bim, that he 
ſpoken to Mr. Pitt upon the ſubject, 

part of my re requeſt, and would f ant me the aſhiſtanc Ce, 

_which I have fince received. EET ge e 


had fpoki £ who. approved in 
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In the beginning of the year I 79 5 two time-keepers being 
completed, and appearing, a after having been tried ſome time, 
to go in a ſatisfactory manner, I wrote a letter to Lord Spen- 
cer, informing his lordſhip of the motives that had induced 

e to enter upon my undertaking g, and re 
860496 of the admiralty to aft Wt in the proſecution of it. 
Soon Ladder 1 T received a note from his lordſhip appointing a 
time for me to wait upon him at tlie admiralty. Upon this 
interview Lord Spencer told me he was aware of the miſ- 
underſtanding I had had with the Board of Longitude, but 
that notwithſtanding he ſhould endeavour to find out ſome 
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way of effecting what might be proper to be done upon the- 
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occaſion. % Mok 


A ſhort time after this interview I 00 don from 
Mr. Nepean, ſecretary to the admiralty, to furniſh Sir George 
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principle, and in imitation, O thoſe invented .by my late fa- 
ther, and into the. -merits. of Which a 1 a long a nd ſtr ſtrict. ex ;mina- 
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ange that ſuch a propoſal ſhould come. from a perſon whoſe 
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5 = engaged, and inviting him ta correſpond with me upon the 


ſubject of it. To this letter I received a v very intelligent 
anſwer; the follow worn with my obſer- 
thereon, I ſent to Lord Spencer... 
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iew of laſt month, where it is ſaid, ſpeak- 
ing of time-keepers as contraſted. with | 

| application of time-keepers or chronometers to the diſcovery 
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ue; and ſo indeed | ab all circum and diſtant navi tors 


*« without exception. But the great | bulk of our captains, 
6 „having been employed only in war, and on ſervices of no 
« great diſtance, have generally ned themſelves to 
leave all matters of navigation, the maſters; and 


* indeed a captain has ſo much elſe to attend to, that I con- 
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in ſucceeding much with the navy; but by all 
1 means to perſevere. 1 have no doubt but, ſooner or later, 
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cc his majeſty's s ſhips will be as regularly ſupplied. with time- 
WW © keepers, as they now are with. azimuth. compaſſes. 
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the encouragement I meet with, for I have already materially 
injured my circumſtances by the zeal with which I have pro- 
ſecuted the undertaking for near two years paſt, and unleſs 
I ſoon can make ſome engagements that will protect me 
from further injury, I ſhall be conſtrained, although I confeſs 
reluctantly, to give it up altogether. 
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but as it was impoſſible to multiply 


- 15 ſon, I was determined that others ſhauld be inſtructed in the 
making of it, as well as every other part of the time-kee r. 


0 Mr. Howells and Mr. Pennington ſill continued to be 
| employed as before ; but the jealouſy and irritability of the 
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being obliged by contrary winds to return to port, and ſhift- | = 
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equalled, he was again compelled to return to Spithead, his : | 
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No fixed engagement, however, -being yet made with me, 
I applied to Mr. Windham to requeſt his aſſiſtance, and was 
ſoon after informed by him, that he believed nothing re- 
mained but for me to ſettle ſome preciſe terms with Lord 

pencer; at the ſame time intimating, that he thought it 
_ be ſo done, , as to afford me a fair and liberal protection 
0 Cath this end, I made, by the aſſiſtance of Mr. 
Pennington, the moſt accurate ate I was able, of the 


ſum each time-keeper would coſt, to which I added ſo much 
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Mudge for fourteen years for ſupplying ſuch a number of 
time-keepers for the uſe of his Majeſty's navy, as ſhall be re- 
quired, and the ſaid Thomas! ge ſhall be able to get com- 
Pleted, the the principle, and accord- 
ing to invention; o 0 time - keepers col 
his late father, for en a reward was voted by the Ho- 


nourable the Houſe of Commons, in the year 1793. | 
That a preſent « order ſhall be given to the ſaid Thomas 
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have given them leſs credit for attention and encouragement. 
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Board, adding, that what remained to be done, I ſhould 
to tranſact with the comptroller .of the navy, to whom 
would give the nec 


| I accordingly waited upon Sir Andrew Hamond, the 
comptroller of the navy, who expreſſed much approbation of 

. my undertaking, obſerving that two ſuch machines in a ſhip, i 
N during a voyage, muſt afford great comfort, and candidly ob- 
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| ſerved to me, that he not have expected that ſo limited 
1 5 an order as eighteen would have ſatisfied me. To this I ; 
| replied, that I thought the order a ſufficient one at the price 
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alto tent him another at | | 
 ufed as checks upon each = 
other, at repeatedly aſſured him, that though I truſted theſe 
machines would go ſo as to be very uſeful, yet I did not ex- 
pet from them the perfection he had met with in the ori- 
ginal ; exprefling my apprehenſion, that much change of 
temperature might make a conſiderable alteration in their 
rate of going, and obſerving to him, that as there were two, . 


and it was not to be expected, ſhould it be ſo, that they 
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that name, e N. 185 W. giſtance 30 miles. The lon- 
E of OL 0 . at that time 1 5 from the requiſite tables 
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Brockbank gave 1 * 45”. E. of the hip - nad The mean 
of all gave 4. 18˙ E. Theſe two laſt watches were too 
ſhort a time on board at Spithead to their rate ex- 
actiy, but were given a new rate this day”. 
At noon June 4th, the town of r ox on the Hand of 
t. Michael 8, bore N. 5 miles. 
of 28˙. 43. W. Ne 4 at t time gave 11 180% W. 3 
| S. W. Blue g. E. Earnſhaw 2. 15. E. and Brockbank 
1.4 55 E. The. mean x of all” v5 {39+ W. of the ſhip's place. 
incent bore N. 81. E. 4 
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bare aſſertion of its poſſibility has been treated with the utmoſt contempt. 


- r Here the very thing was done, the practicability of which Dr. Maſkelyne 
and his friend Mr. Wales, have ſo poſitively denied; by the latter of whom the 
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accuracy in the determinatiom of the lon 

st. Vincent by means of the time-keepers, after an abſence of ſix weeks from 
a known meridian, excited ſo much aſtoniſhment in the mind of Lord Hugh 
Seymour, that his lordſhip declared at the time, that i it greatly exceeded any 
thing he had ever before had an idea of. ö 

When the two original time- Keepers were returned from the Sans Pareil to 
the obſervatory at Portſmouth, which was done three weeks after the ſquadron 
arrived at Spithead, on comparing the daily rates they then had, with their rates 
at the time they were taken from the obſervatory, they were as follow. 
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Mr. Whidbey alſo kept a daily regiſter of the going of the 
time-keepers, making Mr. Earnſhaw's a ſtandard to try the 
others by; a preference, as it turned out, to which it was not 
entitled from ſuperior accuracy. This regiſter alſo contained 
the determination of the longitude by the time-keepers on 
the ſeveral days on which they had obſervations (amounting 
to 73 in number out of 93), and likewiſe the determination 
of the longitude by the lunar method, when they had obſer- 
vations which enabled them to aſcertain it by that method, 
the number of which in the courſe of the cruize was only iu, 
and it appears that the ſquadron had been at ſea nearly rx 
weeks before the firſt lunar obſervation was obtained, in which 
period the longitude had heen determined by the time-keepers 
thirty times, a circumſtance, which; though it cannot be ex- 
pected frequently to happen, plainly evinces of how much con- 
ſequence time-keepers, upon which a-reaſonable dependence 
can be placed, are to the mariner in point of real · practical uſe. 
It was not until ſix weeks after the return of Lord Hugh 
Seymour, that I had an opportunity of ſeeing his lordſhip, 
when he expreſſed to me, in the moſt lively terms, his parti- 
cular admiration of the two time-keepers made by my father, 
and told me, as he expected ſoon to go to ſea again, he was 
very deſirous of taking them with him a ſecond time. To 
this I replied, that I thought it would not be proper to take 
Blue, as it had been going between ſeven and eight years 
without being cleaned, but that I was' very ready to lend his 
lordſhip Green, ſubmitting it to him at the ſame time whe- 
ther government ought not to indemaify me againſt its loſs, 
in eaſe ſuch an event ſhould unfortunately happen. His lord- 
hip ſaid moſt certainly it ought to be done, and on my in- 
forming him that I valued the two originals at 500 guineas, 
he told me he thought the ſum a very reaſonable one, and 
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: that in 1 government be any objection, he himſelf 
would indemnify me againſt the loſs of Green in 250*guineas: 

Lord Hugh expreſſed alſo much ſurpriſe at hearing that the 
contract which had been promiſed me had not bee carried 
into execution, and told me, that he would take immediate 
ſteps to ſee that it was no longer delayed. About ten days 
afterwards, I applied to his lordſhip again upon the ſubject of 
the contract, when he informed me, that he was very ſorry 
to find that circumſtances had happened in his abſence, 
which rendered it impoſſible to carry it into effect. Theſe 
- were, that other artiſts: offered to make, at a conſiderably leſs 
price, time-keepers for the uſe of the navy FRO ſhould be 
equally ſerviceable*; and that it had been urged, and among 
other perſons by Sir Andrew Hamond, that it would be an 
injuſtice to the public to give me the contract in queſtion, 
without firſt inſtituting comparative trials to determine the 
merit of the reſpective machines. On hearing Sir Andrew 
Hamond's name mentioned, I immediately. obſerved to Lord 
Hugh Seymour, that I was ſure there muſt have been ſome 
miſtake, as I had had ſeveral interviews with Sir Andrew, 
Who had always appeared to intereſt himſelf in the ſuc- 
ceſs of my undertaking, and to manifeſt the utmoſt rea- 
dineſs to affiſt me. His lordſhip then told me, that he 
gained his information from Mr. Nepean, and as he was 
in the next room he would requeſt him to come to us. 
When Mr. Nepean came, I repeated to him what I had 
before told Lord Hugh Seymour reſpecting Sir Andrew 
Hamond, and on Mr. Nepean's faying it was impoſſible 
that the engagement in queſtion could be made with me, I 
believe I expreſſed myſelf with ſome warmth upon the occa- 
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me reſpecting the navy, w | me 40. wee 
the undertaking at all. 

5 When! Mr. pennington fetched theſe time · keepers from Portſmouth he 
ſaw Mr. Whidbey, who ſpake of them as ſuperior to any he had ever met with, 
declaring at the ſame time, that he did not believe any others would ever be 
made equal to them. | . : 4 
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| ike 1 tract from the merits of Mr. Mudge's time- 
 keepers,, but, for the reaſo ons | before alledged, v we e humbly re- 
commend it to the Board of Admiralty, to hold out the ſame = 
encouragement to other artifts 
| We ſee no obje ction to the propoſed mode and time of 85 
trial of the watches to be made under the contract, and the | 
degree o accuracy limited therein, th hough much inferior to. | 
what the act of parliament requires of watches to entitle 
them to the great rewards ; becauſe we think them well 
adapted to the ſtate of improvement to which Mr. Mudge's 
watches have been brought, namely, . to keep the longitude 
within half a degree i in ſix weeks, or a Weſt: India voyage ; 
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this memorandum it appears, that the error of N# 2, 
in 85 days, was o. 48. 15% „and of N* 3; o. 46. 45, , of 
ws. that one gained at a mean 20. 27, and the other, 
45 20, on the daily rates 
difference may fairly be aſcribed almoſt entirely 
to change of temperature, for having theſe machines in n 
my poſſeſſion, „ by the perm iſſion of Lord Spencer, ever ſince 

their return from the Eaſt Indies, 1 find, that independently 

of ſimilar fluctuations ariſing from the ſame cauſe, they | 
maintain a regularity 1 in their motion, which there is little” 
reaſon to flatter ourſelves will be often exceeded. Both fall 
ſhort of the accuracy in their adjuſtment, which my father 
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made by Dr. Maſkelyne, upon 
principles which have been ſhewn to be fallacious, any competent and candid 
judge would examine the ſeveral regiſters of the going of my father's three 
time-keepers, I think he would allow that in all their trials, as well before 
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The account given of 
s. regiſter, induced me, hen I returned the — to 
Spencer, to whom I was indebted for the loan of it, to expreſs myſelf reſpecting 
it in the following manner. 4 | Brockbank's*time-keeper, I 
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 dail rate, during this trial, having been —130", it muſt have 
d its rate, 1 ſhould' conceive, very conſiderably, from the time it came 
out of che hands of the maker; for it is" | 3 


gaining, or loſing, upon mean time, ; more than 20 2 a day at the moſt. It feel 
it a! painful taſk to make any obſervations on t the defects of the works of other 


„Without making any men- 
| | tion of the failure of others, in oppoſition to my . it is juſtice, both to 

| | his character, and to the public, that I ſhould do ſo. It will be recollected, 
8 that Dr: Maſkelyne has ſaid of my father's time-keepers; which in their worſt 

ſtate of regulation, as to one of Ys moan; only w Wwoonds 3 in its rates in 
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any others: yet, in the en A there is every mak to 3 that 

Mr. Brockbank's time-keeper, belonging to the Duke of Clarence, muſt have 

retarded its rate more than one hundred ſeconds a day; and Mr. Arnold's, in 

about 15 months, while it was under the care of Captain Durban, accelerated 
f its daily rate more than Axty ſeconds. 464 LOI ante 46:1 We 

Another circumſtance worthy the attention of the curious reader, is the 

' | character given by Dr. Maſkelyne and his friends of the inferiority of my fa- 

| ther's time-keepers to thoſe of Mr, Arnold. In the report of the Committee 

of the Board of Longitude, it was ſaid, that two. of Mr. Arnold's time-keepers 
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had gone incomparably better than my father's. No of one of theſe, namely 
the one that was tried in the years 1779 and 1780, and of the going of which 
an account has been publiſhed, I find that the greateſt difference in its rates on 
r the courſe of the trial, and its greateſt diffe 


on this head i in r 8 7, and what is ſaid in the Encyclopedia 
s to the ſame effect. During 13 months of trial, from February 179 to February 
Pangs the greateſt difference between the \rates\at which the watch went on any two 
days, was 6", 69; ile greateſt difference between its rates of going on any day and 
the next to it, was 4, 11. Now the greateſt difference of my father's time- 
keeper, called Blue, in Dr. Maſkelyne's laſt trial, on any two days, was only 
5", 32; and its greateſt difference, on any day and the next, only 1, 65. And 


that theſe are the moſt ſatisfactory criteria, by which to judge of the real. 


excellence of a time-keeper, I bave always contended; and, I truſt, my opinion 
will obtain the ſanction of the. generality of thoſe ſcientific men, who are 
. converſant with the ſubject. | 
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f Mr. Thomas Barton, a poor but worthy man, who was eminently ſkilled 
for his executive talents as an artiſt. 
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£ My expectation of great benefit to the pu 
the invention, is built upon the uniform going of the original time-keepers 
for ſuch à number of years, from which I conclude, that nothing but a ſufficient 
degree of Kill (which way e reaſonably expected to Be obtained by actle 
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joined by che writer of the article, will be found the following judi- 
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cious remarks. | J.. 8 

All arts, eſpecia ally tho? ſubſervient to ſcience, muſt at the beginning be carried on 
by men. of firfl-rate abi iy. None, but thoſe 'who' comprehend the whole deſign, 
can tell how to make the parts. The art of Printing was, in its infancy, carried on 
by the firfi-rgte ſcholars of their time. The neceſſity of employing ſuch perſons, who 
muſt execute the greater part with their own hangs, will make theſe time-keepers at 
preſent expenſive. In a while, inferior workmen "will be i : Ted how to make the 
ſeparate parts; and it will be the buſineſs r 
correct their faults, put them together, adjuſt and ' prove the whole, 
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ſecond; as well as that much greater may be expected, when 4 
the manufacture of a ſufficient number of machines, of | 
great and permanent accuracy, ſhall occaſion it to be more J 
generally adopted. Unfortunately, 3 Dr. Maſke- „ 
lyne, with a diſpoſition perhaps not the. moſt: liberal to- ; "8 
wards thoſe who interfere with his views, appears to have 
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of words for the purpoſe, coupled the lunar method with the 
uſe of time-keepers in ſuch a manner, as to induce a belief, 
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whom they have been bel owed ; as perſons, hs, 1 upon his 
authority, haſtily conclude them to be well founded, may be 
induced to entertain the erroneous opinion, that after what 
las been accompliſhed by Dr. Maſkelyne it is no longer ne- 
ceſſary to attempt any further improvement in the mode of 
obtaining the longitude at ſea. Dr. N ſkelyne has alſo in- 
formed the public, upon more than one occaſion, that the 
inſtitution, at the head of which he is placed, as aſtronomer 
royal, was expreſsly founded for the improvement of the lunar 
theory, and has repeatedly declared, that any trouble taken 
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ter injuty cannot have been done by the flow 
progreſs made in the publication of Dr. Bradley's Obſervations, than Dr. Maſ- 
kelyne himſelf has done by his vexatious and illiberal treatment of t 


ie and to themſelves required, would long e ere this. have rendered exten 
. tive ſervices, to repeat the words of the reſolutions, to both the royal navy, and to | 
the whole Shipping intereſt of Great Britain, oat 
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partial manner, treated of the 1mpr 
cars been made in the art of agrigntions by means of the | 
lunar theory and time-keepers. The following extract from - 
his work, will, , be thought deſerving of attention. | 
ei principalenient au navigateur, ; lorſqu',” au milieu des 
mers, il n'a pour guide que les aſtres, et ſa bouſſole, qu il 
importe de connoitre ſa poſition, celle des lieux ou il doit 
aborder, et des ecueils qui ſe rencontrent ſur ſa route. | 
peut aiſement  connoitre ſa- latitude par obſervation des 
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is was publiſhed between the times of Mr, Harriſon receiving the firſt 
and ſecond 10,000). of his reward, N | 
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aſtres; mais le ciel, en vertu de ſon motwement diurne, e 
preſentant dans un jour, à-peu-près de la mème maniere, a 

tous les points de ſon parallele, il eſt difficile au navigateur, 
de fixer le point auquel il rẽpond. Pour ſuppleer aux obſer- 
7 ions cfleſtes, i meſure ſa viteſſe, et la direction de fon 
mouvement; ab n neluc ſa 1 AVE} dans le ſens des paral- : 
Eles,. et en la comparant avec ſes Jativades obſervtes, il deter- 
mine ſa longitude relativement au lieu de ſon depart. L'in- 


exactitude de cette method, I expoſe à des erreurs, qui peuvent i 
lui devenir funeſtes, quand il s abandonne aux vents, pendant 
la nuit, pres des c6tes. ou des bancs dont il ſe croit encore 
eloigné par ſon eſtime. C'eſt pour le mettre à rabri de-ces © 
dangers, qu ' aufſitdt. que les proges des arts, et de Vaſtronomie, A 
ont pu faire Ader des methodes pour avoir * Jongitatdes 4 | 1 


r, 
= artiſtes, ſur cet important objet. Leur voeux ont été 
remplis par Iinvention des montres marines, et par VexaQti- 
tude a laquelle on a ports les tables du mouvement lunaire: 
Deux, moyens bons en eux memes, et qui deviennent encore meilleurs 

en ſe pretant un mutuel appui. . 


Une montre bien reglee, dans» un x pork het a — 44 eſt 
connue, et qui, tranſportse ſur un vaiſſeau, conſerveroit la 
meme marche , Indiqueroit, a chaque inſtant, I'heure que Ion 
compte dans ce port. En la comparant a celle que Ton ob- 
ſerve a la mer, le rapport de la difference de ces heures, au 
Jour entier, ſeroit, comme on l'a vu, celui de la difference des 
longitudes correſpondantes, a la circonference. Mais il etoit 
difficile d'avoir de pareilles montres; les mouvemens irregu- 
liers du vaiſſeau, les variations de la temperature, et les frotte- 
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e, that it is of 5 — to — his citation) 
a that of the places to which he is bound, and of the roc 


« his latitude by the obſervation of the ſtars, but the 
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reaſon of their diurnal motion, appearing in the courſe 
of the day nearly in the ſame manner in all points of the 
fame parallel of latitude, it is difficult for the navigator to 
« fix the preciſe point to which his ſituation anſwers. To 
« ſapply the defects of the celeſtial obſervations, he meaſures . 
* the velocity and direction of his motion. Hence he de- 
4 duces his courſe by the aid of parallels, and, by comparing 
« jt with the obſerved latitudes, he determines his longitude 
from the place of his departure. The inaccuracy of this 
% method expoſes him to errors, which may become fatal to 
„him when he abandons himſelf to the winds during the 
night, near to ſhores or ſhoals, from which he believes 
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time keepers of great and permanent "excellence, are conſi- 


ered, Which is ſufficiently apparent from What has been 


done by the few that have already merited that character, 
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al work, publi 
account, among other eſcapements, of the one in- 
Iented by my father ; and, as 8 eevibemas of Ar. Ab 
Cumming is there ſpoken of in ſuch mann 
ſion ſome perſons to doubt whether my father, 
perſon who firſt imagined an eſcapement abſolutely detached, 
was not in ſome degree aſſiſted by a ſubſequent contrivance 
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. Cumming that we 26s 


lutely Auna, I think it is to Me. 
indebted for a like contrivance of | Di well bnown 
artift, in the year 1763, n 0 Bas in which there 

20 riction during the repoſe of the movement, and the main- 


taining power was applied to tlie \jnclined faces 
* pallets; and ſome time previous 10 170 6, he improved the ſame, 
s as to render it as perfettly detached, as in the nature of things, 
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of time. I THINK 1T wou NOT BE IMPRACTICABLE' TO 
MAKE IT WIND UP EVERY VIBRATION, . SMALL SPRINGS, 

SIMILAR TO THE PENDULUM SPRING, THAT SHOULD IM- 
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e, IN ALL PORTABLE MACHINES, 
ſaue that labour which this © F di ſengaging the '2wheels 
would occaſion. a 

Te method which I have gi e maintain 
. power. in LO Rs perfectly "uniform," would, 1N PORTABLE 
MACHINES, be liable to the ſame inconveniences: HENCE Ir 
WOULD APPEAR, that in this reſpect, watch work muſt ever be 
inferior to clocks. 
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e circumſtar mt mention, which 
is but little known, and that is, that my father had at a very 
early period, actually organized his on eſcapement, by the 
application of it to a pocket Watch „(which, however, he 
afterwards laid aſide, on. finding it would not anſwer to his 
ſatisfaction in ſo fmall a'mact chine,) and had given a drawing 
of it to Mr. Ludlam, before ry the name of * G 
Was known to him. B $Tgſs; 
This being a diſcuſſion of 1 A and nk. 
ing to the feelings of a living artiſt, it, would haye afforded 
me much pleaſure to have been able to avoid it alto gether; 
but I have entered upon it under a conviction, that the vin- 
dication of my father's full and complete right to his i inven- 


tion is, on my Fan,, a "Off; param 20unt 59. eee conſi- 
deration. 9 5 x 
There is . 1 6 * ties. in Mr. Nichol. 
fon” s hiſtory of eſcapements. He deſcribes the one now in the 
higheſt eſteem in the time-keepers of our beſt artiſts, as the 
invention of M. le Roy of Paris, but that it had been con- 
ſiderably improved by the artiſts of this country: and aftcr- 
wards ſays, the theory of Mr. Mudge's eſcapement appears 
to be more perfect than that of the others, although, he pre- 
| viouſly obſerves, from the information he had received, the 
performance of the time-keepers, made according to its prin- 
ciple, had not been ſuperior to Joh as had been made with 
M. le Roy' 8 eſeapement. 

Conſidering in what manner my father's dos 
have been perſecuted, I am not ſurpriſed that Mr. Nicholſon 
' ſhould have been informed that they had not gone better 
than the others: I contend, however, that it has been ſhewn, 
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font nos vo N notre A off maintenant 
de nos anciens maitres (les Anglo). 1a 
A work of this kind appears the more nece ary, as our 


we French Jock and watch work has acquired, of late years, 
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* a very great degree of perfection. For independently 
the elegance of our caſes, which are ſuperior to thoſe made 
1 by our neighbours, the work 1 ſent referred ro 
«that of our ancient maſters (th Eg, ) 

When a public reward was given in England to Mr. Har- 
riſon for the invention of his time-keeper, we are told by a 


Britiſh writer, that wo fime- pieces, or ſea watches, one made 
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who could only err in a matter of this ſort, from want of 
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himſelf in a way to warrant the remark of the Committee, 
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We will conſider Mr. Wales in his double capacity , of an 
advocate, and a man of ſcience. As an advocate, his courſe 
of proceeding is ſomewhat fin The charge againſt 
Dr. Hutton (the gentleman. alluded to) was, that he had 
not diſtinguiſhed between two queſtions altogether different: 
and the defence ſet up for him by-Mr. Wales is, that he had 
not perceived that the queſtions were not the ſame, 
On this point, then, the Committee and Mr. Wales are 
agreed. Nobody doubts that a. man with not a twentieth 
part of Dr. Hutton's learning and ability, would, upon a 
moment's reflection, perceive the diſtinction here alluded to. 
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It has been ſaid, that it is not well agreed what the object and 
purpoſe is which the taking a rate is intended to anſiver; and 
that among perſons likely to be beſt informed on the ſubject, great 
diverſity of opinion prevails in regard to what ought to be taken 
for the rate of going of a watch; and that even the ſame perſons 
fluftuate, at times, between opinions widely different from each 
other concerning it. EOS | 
IT am not in fear of being confuted when J aſſert, that every 
difinterefled perſon, who underſtands the ſulzject, will agree per- 
feftly concerning the purpoſe which taking the rate of a watch is 
intended to anſiver, notwithſlanding lie may expreſs himſelf ob. 
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information be erhected vn the ſubject. I am in as little danger 
being confuted, uhen I. ſay that every perſon of the above de- 
ſription, will agree alſo about the rate which ought to be taken 
of a time-keeper to go to ſea with, But there may be, and un- 
doubtedly is, in the inſtance n confideration, a material 27 if- 
ference between the means which ought to be made uſe of for 
trying how far a machine is adequate to a certain purpoſe, and in 
applying it to that purpoſe in the beft manner circumſlances wil! 
admit of, when the machine is known to be, in ſome degree, im- 
berfect: and if Jo, a nan cannot be Haid to fluctuate" between 
e opinions widely" di Herent, becauſe on being aſked: what he 
thinks the beſt.method of trying how far a time-keeper is deſerving 
of that name; he propoſes one method; and, on being aſked after- 
wards, what he thinks the beft method of applying an imperfect 
time-keeper to the parpoſe it was intended for, he propoſes another, 

ſomewhat different. This, however, 'is a Jjuft flatement of the 
only caſe which has been brought forward | to prove that © the 
e ſame perſons Pluftuate at times' between opinions widely different 
* from each other :" for, in the fuft caſe, the opinion of the perſon 
alluded to had been aſked concerning the bęſt means of trying the 
merits of a time-keeper; and in the latter concerning the means of 
| finding a rate which the time-keeper was moſt likely to conform to 
m future. The perſon, unfortunately, did not perceive that the 
queſtion had been ſhi ed on him: and I am perſuaded the gentle- 


men who examined him were not aware that they had done it; 
for, if they were, the inference they have drawn would be very 
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I am much obliged to your Excellency for the 
foldered laminz you have: ſent. me. When I ſhall be able to 


try their efficacy I do not know, thoug h I ſtill remain of opi- 

nion, that it will remedy the preſent complaints. If it does 

not, I know not what elſe to attribute them to. I think I 
obſerve the ſame tendency in the laſt watch, but I have not | 
yet had trial enough to fix my opinion. If there is the ſame 
fault it will be in a lefs degree, as they are rivetted together 

with ſteel, inſtead of braſs pins, as the others were. 
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I HAVE not yet done any thing to the laminæ your 

Excellency was fo kind as to ſend me; the weather in this 
country has been very unfavourable to me—very wet and 
ſtormy for the greateſt part of the winter—and I now grow 
fo liſtleſs, that I want every kind of encouragement to induce 
me to attempt. any thing that. is attended with any kind of 
difficulty. However I have not given it up, as I am every I 
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. MUDGE's TIME-KEEPER. 
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By ROBERT PENNINGTON. 
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| F I6. 6. 1 , 0 ö preſents "the poſition of the wheels | Fe "0 
\ the times real ſize or calliper; a lateral, and ex- 


* 


1 7 1 


| tended A880 of which, is 5 in fig. 1 . tree ba and „„ 1 
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To rim 2. de denz barrel: D the bf Pace that con- 980 ' 
tains the ſpring: E the arbor of the chain barrel: F the _ 
fuſee: G the ratchet belonging to that part that keeps it I .3 
going while winding up: H the detent, or click, which —_ „ 
into it: I the great, or fuſee wheel: K the ſecond, or center . 7 
wheel and pinion: L the third. wheel and pinion : M the | 
coritrate wheel : and N the balance wheel, 5 | 
Note. The train of wheels turns the cont: way to | 
What! it ordinarily does in watches. In order therefore that =. 
the hands may be made to turn in a proper direction, a wheel | 3 
O of 45 teeth, is fixed upon the contrate wheel arbor, which | = 
turns another wheel P of the ſame number of teeth, upon = I 
which is fixed the ſeconds\hand. : | | 4 
Fig. 2 repreſents the under ſide of the upper plate, with | "'Y 
the ſpring barrel, the guard ſtop, and the potence. | = 
The barrel is fixed to this plate by a piece repreſented by 3 
| a dotted circle, which however will be better underſtood by 3 
examining fig. 2, plate II. This piece is faſtened by the 
ſcrews a a, the heads of which are on the upper ſide of the 
plate. The barrel muſt turn freely round to ſet up the | — 
ſpring, and is held in its place by the click b. A A is a ver- | Y 
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balance wheel pivots t to! run in rs a cock for the other pivot 
of the balance wheel to run in: and m m and n three ſcrews. 
that faſten the potence to the plate. 1 * 
ig. 1, repreſents a later view of the wheel work 
with additional parts, which could not be repreſented in 
fig. 1 of Plate I, and which we ſhall now proceed to deſeribe. ” 
Upon the arbor of the ſy ond, or center wheel K, is a wheel 
Q of 52 teeth, and a pinion R l 8 leaves fitted and pi 
on ad as to turn 


teeth, upon . 18 3 tha er 


Fig. 2 repreſents a ſection of the ſpring barr 
chain harrel with, its grhgr., 1 nr lee 

Fig. 3 is a calliper of the motion, or of the additional parts 
that have been deſcribed in fig. 1. U the bridge upon which 
the hour wheel turns, and V the cock fox the ſeconds w FP 

Plate III, fig. 1, repreſents the upper fide of the upper 
plate; with the cock, onc of the pendulum ſprings, and the 

art intended to regulate the time- Keeper. 


Axepreſents the cock; B B pieces ſcrewed upon the plate, 
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em, as they are aftuall 7 Wed in the machine; but they 
are here repteſented as if they arent, for' the Pur 1 
of ee ws une of the e pendham pring. . 3 


— ue both the — A This x piece ſlides upon | = 
the cock, and has a projection which paſſes through the thick 7 1 
neis of the cock at o, and carries a pin at c, which is one of 1 
curb pins by whi ti 1s regulated. The ä 
ſlide bb is adjuſted by the ſcrew 13, ſcrewed into it atk, n 7 
Ring againſt the ſtud n. This ſcrew goes through the ſem 1 
circular piece l, N the edge of which are diviſions wa = 
are pointed to by a hand z that moves ſtiffly on the ſcrew! | 3 
The flide is kept in its place by the ſtud n; ſcrewed into the : 4 
cock, and fitted into a notch in the Aide itſelf, as alſo by the . =_ 
part of the flide that goes into the cock at o, and is held down ; 3 
at one end by a collet upon the ſtud n, through which a pin | — 
paſſes, and at the other end by a ſcrew and the collet P. „ 
This ſcrew, paſſes through an oblong hole y, in order to admit 
ol adjuſtment. As the ſcrew i i, has only a power of draw- | J 
ing the ſlide towards it, m is a ſpring, by which, on turning | | 1 
the ſcrew the contrary way the flide i is forced back again. = 
The other curb pin is fixed upon a detent d d, three views | 
of which may be ſeen in fig. 4, moving upon two pivots I 
which run in two cocks t, v, one on the upper ſide, and the 1 
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compenſation for heat and cold. A is the balance. BB a 
piece of braſs ſcrewed to the plate with three ſcrews a'a a. 
bc the compenſation pieces compoſed of braſs and ſteel 
ſoldered together, and faſtened by means of the ſcrews 
h h h h to the pieces C C: theſe pieces b, c, act upon two 
arms of the detent d d in contrary directions, and are fet a 
little upon the ſtrain to prevent the detent from having any 
ſhake. The piece b has the braſs next to b; and the piece 

the ſteel next to c. C C the two pieces to which b and c 


are faſtened, which ſlide upon the piece B B in order to 


* 


Ah aft * * 5 
* De . 7 7 
6 ONE ” WS ny” ROPE I 
_ - - 
4 „ 7 8 "Ra A TY 5 * Fe, Sas 7 +4 40 * 
- + þ . * APO * Re * 9 
een W 5 
0 « > * - » . 
0,100 AE met 


y means of the 
Theſe ee in Wed av by the ſtuds 
FEE, l are held down by the ſere ws and collets 8 C 
The detent d d moves upon pivots 1 in the cocks 1 i, as is 
better ſhewn by the lateral view fig. 2, where the parts 
through which the ſcrews ; paſs appear as one. The part k 
of one of the cocks is let through a hole in the upper plate. 
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As bu 1 heat, and contra by cold, more than 
ſteel, theſe pieces will become convex on the braſs ſide by 
heat, and convex on the ſteel fide by cold, which will occa- 


ſion them to act as follows. The piece b having the braſs 


ſide next to b, and the piece c having the ſteel ſide next to c, 
they. will be thus affefted by heat. The piece b under its 
influence will become convex on the braſs ſide, which will 
occaſion the end of it to recede from that arm of the detent 
which is next to it; while the piece c becoming concave on 
the ſteel ſide under the like influence, the end of it will preſs 


upon the other arm of the detent which will move the curb 


1 towards M, the conſequence of which will be, that the 
acting part of the pendulum ſpring will be ſhortened, and its 
force creaſed. On the other hand, theſe pieces being bent 
in contrary directions by cold, it muſt be apparent that the 
end of the piece c will then recede, and the end of the piece 
b will preſs on that arm of the detent that is on the ſame 
ſide with it, by which a motion will be given to the curb the 
contrary way, in conſequence whereof the acting part of the 
ſpring will then be /engthened, and its force diminiſhed. And 
as the natural effect of heat is to leſſen the momentum of 
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3 Plate VIII, fig. 1, is the ſorm of the ial-plate in thoſe 
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The mean motion of the moon from this contrivance will | „ 
bde exceedingly near the truth, as oh& revolution will be com- . LG 
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Mr. Ferguſon, in a manuſeript note in the poſſeſſion of the Editor of this Free _ 
work, expreſſes himſelf upon the ſubject of the above ſcheme as follows. CV 3 
According to Mr. Ferguſon's calculations from Mr. Meyer's tables, the mean | 4 A 
lunation confifts of 295%. 120. 44. 2. 58", Mr. Mudge, by his method of wheels — 
and pinions, makes the mean lunation to conſiſt of 20d. 1 2h. 44. 3". (as Mr. Fer- N 
hen underflands it); ſo that it is only 2" too flow in each lunation. oh | . 
Now as a common Julian year contains 1 2, 3685 mean Iunations, Mr. Mudge's | 
machine will be 24" ,7 too flow in a year. But as a natural day contains 5184000", . ” 
ſay, as 24 „) is to one year, ſo is 5 184000“ to 209875 Julian years; which is the | 
Shorteſt time wherein Mr. Mudge's numbers would vary one day from the truth. 
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